Introduction
About 50-100 million vertebrate animals are used annually for scientific purposes, with mice and rats accounting for 80% of all species used (HEDENQVIST, 2008) . Rats are commonly employed in scientific research, particularly experimental surgery, because they are easily obtained and because of their low cost and resistance to infections (O'NEIL et al., 1999) . In addition, their small size permits easy handling and care in the animal house. Several experiments employing small animals require artificial ventilation, a fact that has encouraged improvement of the technique in these animals.
Mechanical ventilators that promote pressurecontrolled inspiratory/expiratory cycles are widely used for animal ventilation in experimental studies since they are easy to use and are more accessible because of their low cost. Reservoirs of pure oxygen (O2) instead of a mixture of gases (blender) are commonly used in these ventilators. However, this technique leads inevitably to excessive oxygen exposure which, in turn, can have deleterious effects on the respiratory tract and organism.
The objective of the present study was to compare pH, partial pressure oxygen (PaO2), partial pressure of carbon dioxide (PaCO2), and PaO2/FiO2 ratio or oxygenation index (OI) in arterial blood of rats ventilated with room air and with pure oxygen.
Methods
The study was approved by the Ethics Committee on Animals Use, Jundiaí School of Medicine (protocol 246/11) and the experiments were conducted at the Laboratory of Surgical Techniques, FMJ.
Twenty adult male Wistar rats (Rattus norvegicus albinus), weighing 306 to 418 g and ranging in age from 60 to 90 days, were studied. The animals were kept on a 12 h light/12 h dark cycle, with standard chow and water available ad libitum. These conditions were used as the basis for adaptation.
The animals were divided into two groups of ten animals each: a group ventilated with cylinders of compressed oxygen (oxygen group) and a group ventilated with compressed room air (air group). The conditions of adaptation and care before and after the procedures, as well as the anesthetic technique, tracheal cannulation, heart monitoring, pulse oximeter, blood sample collection, and postoperative care were the same for the two groups. 
Anesthesia and monitoring

Statistical analysis
The paired t-test was used for the comparison of blood gas parameters at the beginning and end of ventilation in the same animal. Blood gas parameters were compared between the two groups using the Student's t-test. A p < 0.05 was considered to indicate statistical significance.
Results
Intra-group comparison (oxygen or air group)
showed no significant differences in blood pH, PaO2 Table 1) . Table 1 
Discussion
Mechanical ventilation of laboratory animals continues to be a matter of discussion. A lot of mechanical ventilators used in research laboratories do not possess blenders. As a consequence, a cylinder of pure oxygen is used as the ventilating gas for artificial ventilation of laboratory animals. However, this technique leads inevitably to excessive O2 exposure which causes cell damage and, to avoid this, the present study aimed to answer two questions: 1) Can rats be ventilated only with room air? 2) If positive, are the blood gas parameters more adequate than those seen in animals ventilated with pure oxygen? Based on results of the present study, the answer to the two questions is yes, and the initial concern that animals ventilated with room air may present hypoxia was not confirmed, with the observation of adequate PaO2 levels in this group. Table 1 shows the lack of significant differences in pH, PaO2 and PaCO2 values between the beginning and end of mechanical ventilation in animals ventilated with pure oxygen. However, some deleterious effects have already been triggered and they can be detected through PaO2/FiO2 ratio in the present study. High concentration of oxygen is a known cause of iatrogenic effects on lung parenchyma and time of exposure seems to be a crucial factor in the process of hyperoxia-induced lung injury (VALENÇA et al., 2004) . Andrade et al. (2014) show that although using short-term control mechanical ventilation with protective low tidal volume, hyperoxia has great impact on increasing inflammation and on decreasing diaphragmatic contractile function in rats. Another established mechanism is that hyperoxia induces cytokine production, neutrophil influx, and apoptotic and nonapoptotic epithelial cell injury (LI et al., 2007) .
High level of oxygen amplifies the expression of acute phase cytokines/chemokine in rats (KROON et al., 2010) even if low tidal volume is used. Hyperoxia may impair the structure and function of alveolar epithelial tight junctions and those changes are enhanced with prolonged hyperoxia exposure, which can increase bronchoalveolar permeability and pulmonary edema (YOU et al., 2012) . Also, hyperoxia exposure causes predominant effects of inducible nitric oxide synthase and thereby contributes to extend the acute hyperoxic lung injury (HESSE et al., 2004) . Decrease of pulmonary compliance, edema, remodeling and inflammation can be produced by hyperoxia (LI et al., 2004 ).
In the present study, values of pH, PaO2 and PaCO2 did not change either when room air was used in ventilation for 60 min (Table 1) (Table 1) .
The ratio between PaO2 and FiO2, also called oxygenation index (OI), is a simple and easy-tomeasure parameter that can be used to quantify pulmonary dysfunction. A significantly higher OI was observed in the room air group compared to the oxygen group, according with methodology used in this current study. Sinclair et al. (2004) 
Conclusions
In this experimental study, the mechanical ventilation of rats with a cylinder of compressed air seems to be more adequate than ventilation with a cylinder of oxygen, because it can prevent the hyperoxia observed with the latter. In addition, ventilation with air may protect the alveolar-capillary membrane, with the observation of a better PaO2/FiO2 ratio when compared to oxygen ventilation.
Moreover, air is less costly and more easily accessible compared to oxygen.
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